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1.0 INTRODUCTION

This report has been prepared as part of the Free Product Recovery Investigation for Contract
Task Order (CTO) No. 283 by Tetra Tech NUS, Inc. (TtNUS) for the Northern Division
(NORTHDIV) Naval Facilities Engineering Command (NAVFAC) under the Comprehensive
Long-Term Environmental Action — Navy (CLEAN) Contract Number N62472-90-D-1298. The
purpose of this report is to determine if metal concentrations present in subsurface soils at the
location of a former dry well (Area of Concern (AOC) 20) south of Plant No. 3 are in excess of
regulatory standards at the Naval Weapons Industrial Reserve Plant (NWIRP) Bethpage, New

York. This letter report presents the resuits of supplemental subsurface soil testing at this location

AOC 20 consists of several dry wells investigated by Northrop Grumman as part of an overall
environmental evaluation of Plant No. 3 in 1997 and 1998. One of the former dry welis is located
south of Plant No. 3 near AOC 22 — Former Underground Storage Tanks and soils in the area
were found to contain elevated concentrations of mercury, lead, and zinc. This dry well has not
been active in recent operations (10 years) and is believed by plant personnel to have been out of
operation much longer. The dry well structure is not present at the site and the only evidence of

this location is historic utility drawings and the presence of gravel in some of the borings.
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2.0 FIELD PROGRAM DESCRIPTION AND RATIONALE

The objective of this investigation is to confirm the presence of RCRA metals in soils at a former
AQOC 20 dry well south of Plant No. 3; and if present, to delineate the approximate extent of

contamination. A subsurface soil investigation was conducted in June 1999.

Field activities are presented by task in the following paragraphs. All field activities were
conducted in accordance with procedures referenced in TINUS Standard Operating Procedures
(SOPs), and in accordance with the health and safety procedures established in the site HASP.

2.1 Soil Borings

The location of the former dry well was identified in the field based on historic plant utility
drawings. Four soil borings were then installed using hollow-stem auguring drilling techniques.
The soil borings were drilled using a truck-mounted drill rig with 3 %-inch 1.D., 6-inch O.D., by 5-
foot length hollow-stem auger casts. Soil boring TTAOC20-SB01 was placed at the approximate
center of the former dry well location. The three perimeter soil boring locations, TTAOC20-
SBO02 through TTAOC20-SB04, were placed approximately 10 feet to the north, southeast and
southwest of TTAOC20-SBO1 respectively. The perimeter locations were separated by
approximately 120 degrees. Soil boring locations TTAOC20-SB01 through TTAOC20-SB04 are
depicted in Figure 2-1. Soil boring log sheets are included in Appendix A.

2.2 Soil Sampling

For each of the soil borings, split spoon samples were collected by auguring to the top of the
depth interval of interest and driving a 2-inch O.D. by 24-inch length split barrel sampler with
" repeated blows using a 140-pound weight falling a distance of 30 inches. Split spoon samples
were collected at 3 feet to 5 feet, 8 feet to 10 feet, and 13 feet to 15 feet below ground surface
in all of the soil borings. For two of the four soil borings, TTAOC20-SB02 and TTAOC20-SB03,
poor sample returns over the 13 foot to 15 foot interval made it necessary to collect additional
split spoon samples from 15 feet to 17 feet below ground surface in order to meet the

laboratory-specified volume requirements.
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To allow for the inclusion of the current AOC 20 data set into a larger data base for NWIRP
Bethpage, sample and soil boring labels were modified slightly. For example, soil sample
TTNUS-20-SB-01-0305 was collected from “soil boring TTAOC20-SB01 (or TT20-SB01) at a
depth of 3 to 5 feet below ground surface. TT and TTNUS both refer to TINUS, SB is soil
boring, and “20” references AOC 20. For the Northrop Grumman sample (03-22-15A-S-1), “03”
refers to Plant No. 3. As discussed with Northrop Grumman contractors in June 1999, “22”
should have been identified as “20”. The balance of the label identifies the soil boring number

and sample number.

Soil samples from all intervals were used to characterize the lithology and were analyzed for 8
RCRA Metals and zinc by SW-846 6010B/7000A series (USEPA 1997). All data collected was
subject to data validation. This data validation was performed in accordance with USEPA

Region 2 data validation requirements.

One Matrix Spike/Matrix Spike Duplicate and one Blind Field Duplicate sample were collected
from soil boring TTAOC20-SBO1. It was necessary to combine soil sample returns over a 4-foot
interval (8 feet to 12 feet below ground surface) to meet the necessary laboratory-specified
“volume requirements for these QA/QC samples. In addition, one Field Blank sample of the
potable water source used for decontamination activities located near the former drum
marshalling area was collected and analyzed for 8 RCRA Metals and zinc by Methods SW-846
6010B/7000A series (USEPA 1997). Sample log sheets and chain-of-custody forms are

included in Appendix A, respectively.

2.3 Soil Boring Survey

At the completion of the soil boring drilling program, relative coordinates for each of the soil
boring locations were determined by conducting a grid survey using permanent physical
features in the AOC 20 as sight lines. Coordinates were measured to the nearest 0.50-feet with
a measuring tape and recorded in the field logbook on hand-illustrated maps depicting the
relative positions of each of the soil boring locations. The locations of each of the soil borings

were alsc documented photographically.
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2.4 Decontamination Procedures

All auger casts were decontaminated between soil boring locations at the constructed

decontamination pad using a pressurized steam cleaner and potable water.

All split spoons were decontaminated prior sampie acquisition according to the foiiowing

procedure. .

e Potable water and detergent rinse (Alconox/Liquinox)
e Tap water rinse

e Distilled/deionized water rinse

¢ Methanol rinse

e Distilled/ deionized water rinse

o Airdry

25 Investigative-Derived-Waste (IDW)

All water generated during decontamination activities was containerized in 55-gallon
Department-of-Transportation (DOT)-approved steel drums'(DOT 17-H) and staged at the
appropriated drum storage area (GAC Building south of Plant No. 3).
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3.0 NATURE AND EXTENT OF CONTAMINATION IN SITE MEDIA

Subsurface soil [depths greater than 2 feet below ground surface (bgs)} samples were collected
from Area of Concern 20 (AOC 20). Based upon the analytical results for these samples, the
nature and extent of contamination at AOC 20 is discussed in the following section. Analytical

results are presented in Table 3-1 and Figure 3-1.

All soil samples were analyzed for RCRA metals plus zinc (arsenic, barium, cadmium,
chromium, lead, mercury, selenium, silver, and zinc). Considered in this data set were thineen
soil samples (including one field duplicate pair) and sample 03-22-15A-5-1, which was collected
by Northrop Grumman in 1998. Results for these analytes were compared to Soil Clean-up
Objectives as per New York State Department of Environmental Conservation (NYSDEC),
“Division of Technical and Administrative Guidance Memorandum: Determination of Soil Clean-
up Objectives and Clean-up Levels” {January 24, 1994) (TAGM 4046). An excerpt of Appendix
A Table 4 from the NYSDEC TAGM follows:

Constituent NYSDEC TAGMs (mg/kg)
Arsenic 7.5 0r SB

Barium 300 or SB

Cadmium 1orSB

Chromium 10 or SB

Lead SB
Mercury 0.1
Selenium 2o0rSB
Silver SB

Zinc 20 0or SB

Table 3-1 of this report display a summary of all analytical results compared to TAGMs and Site
Background as detailed in the Halliburton NUS Environmental Corporation “Final Remedial
Investigation Repont for NWIRP Bethpage, New York, (May 1992). As displayed Table 3-1,
silver was not detected in any of the samples collected and cadmium was only detected in one
sample TTNUS-20-SB-01-0305 at a concentration of 0.03 mg/kg. Additionally mercury and

selenium were detected in about half of the samples collected. The remaining metals were
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ANALYTICAL RESULTS AND COMPARISON TO NYSDEC TAGMS

TABLE 3-1

AOQC 20 - DRY WELLS

NW

IRP BETHPAGE, NY

ND - Not Detected.

NA - Not Available because the result for this analyte was not detected in site background.
TAGM - Technical and Administrative Guidance Memorandum. {4046, NYSDEC January 24, 1994 (Revised)]
SB - Site Background, Halliburton NUS Environmental Corporation May 1992. Final Remedial Investigation Report NWIRP Bethpage.
U - Value was nondetected at or above the concentration reported.

R - Positive result is deemed unusable due to its presence in a field blank.
(1) In accordance with USEPA Region 2 data validation guidance, all positive zinc results were rejected due to field blank contamination.
However since these results are at worst biased high we have chosen to consider them in this screening exercise.

(2) Sample collected by

Northrup Grumman.

Shaded results exceed the SB or TAGM 4046.

Sample Number: |TTNUS-20-SB-01-0305 TTNUS-20-SB-01-0812 |TTNUS-20-SB-01-0812-] TTNUS-20-SB-01-1315 |TTNUS-20-SB-02-0305 [TTNUS-20-SB-02-0810 |TTNUS-20-S8-02-1317 NYSDEC

Top Depth: 3 8 8 13 3 8 13 TAGMs/Basis

Bottom Depth: 5 12 12 15 5 10 17

Sample Date: 29-Jun-99 29-Jun-99 29-Jun-99 29-Jun-99 29-Jun-99 29-Jun-99 29-Jun-99

Inorganics (mg/kg)

ARSENIC 2.7 2.3 4.1 1.1 0.87 0.88 1.2 7.5/TAGM
BARIUM 15.2 8.8 9.9 6.1 5.1 7.3 6.6 300/TAGM
CADMIUM 0.03 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 1/TAGM
CHROMIUM 7.6 9 3.6 4.6 2.7 5.2 12.7/S8B
LEAD 4.3 2.7 2.7 2 14 1.6 1.4 7.8/SB
MERCURY 0.04 0.02 U 0.06 0.02 U 0.04 0.02 U 0.02 U 0.1/TAGM
SELENIUM 0.35 0.21 0.25 0.21 U 0.27 02 U 0.24 2/TAGM
SILVER 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U NA/SB
ZINC® 19.7 R 7.8 R 109 R 7.5 R 6.8 R 55 R 45 R 20/SB-TAGM
Sample Number: | TTNUS-20-SB-03-0305 |TTNUS-20-SB-03-0810 [TTNUS-20-SB-03:1517 |TTNUS-20-SB-04-0305 |TTNUS-20-SB-04-0810 [TTNUS-20-SB-04-1315 {03-22-15A-S-1 NYSDEC
Top Depth: 3 8 15 3 8 0 8 TAGMs/Basis
Bottom Depth: 5 10 17 5 10 15 10

Sample Date: 29-Jun-99 29-Jun-99 29-Jun-99 29-Jun-99 29-Jun-99 29-Jun-99

Inorganics (mg/kg)

ARSENIC 1.4 1.5 0.67 6.3 0.83 2.4 ND 7.5TAGM
BARIUM 8.1 6.2 4.8 46.1 8.3 3 ND 300/ TAGM
CADMIUM 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U ND 1/TAGM
CHROMIUM 4.7 3.4 2.3 3.4 12.7/SB
LEAD 2.4 2.3 1.2 9 1.2 7.8/SB
MERCURY 0.03 0.03 0.04 0.03 0.02 U 0.1/TAGM
SELENIUM 0.21 U 021 U 0.21 U 0.47 021 U . 2/TAGM
SILVER 0.06 U 0.06 U 0.06 U 0.07 U 0.06 U 0.06 U ND NA/SB
ZINC® 10.6 R 7.4 R 62 R 47 R 73 R 20/SB-TAGM
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detected in nearly all the samples collected. Arsenic was detected at a maximum concentration
of 6.3 mg/kg in sample TTNUS-20-SB-04-0305. Barium was detected at a maximum
concentration of 46.1 mg/kg in sample TTNUS-20-SB-04-0305. Chromium was detected at a
maximum concentration of 17 mg/kg in sample TTNUS-20-SB-04-0305. Lead was detected at
a maximum concentration of 4070 mg/kg in sample 03-22-15A-S-1 (Northrup Grumman), but at
a maximum concentration of 9.7 mg/kg in sample TTNUS-20-SB-04-0305 (TtNUS). Mercury
was detected at maximum concentration of 0.47 mg/kg in sampie 03-22-15A-S-1 (Northrop
Grumman), but at a maximum concentration of 0.06 mg/kg in sampie TTNUS-20-SB-01-0812-D
(TtNUS). Selenium was detected at a maximum concentration of 0.47 mg/kg in sample TTNUS-
20-SB-04-0305. Zinc was detected at maximum concentration of 119 mg/kg in sample 03-22-
15A-S-1 (Northrop Grumman), but at a maximum concentration of 25.9 mg/kg in sampie
TTNUS-20-SB-04-0305 (TtNUS).

Chromium concentrations of 16.1 mg/kg in sample TTNUS-20-SB-01-0305, 13.3 mg/kg in
sample TTNUS-20-SB-04-1315, and 17 mg/kg in sample TTNUS-20-SB-04-0305 were in
excess of the TAGM of 12.7 mg/kg. Lead concentrations of 9.7 in sample TTNUS-20-SB-04-
0305 and 4070 mg/kg in sample 03-22-15A-S-1 were in excess of the TAGM of 7.8 mg/kg. The
~ mercury concentration of 0.47 mg/kg in sample 03-22-15A-5-1 was in excess of the TAGM of

0.1 mg/kg. Zinc concentrations of 25.9 mg/kg in sample TTNUS-20-SB-04-0305 and 119 mg/kg
in sample 03-22015A-S-1 were in excess of the TAGM of 20 mg/kg.

As per Table 3-1, all zinc results for samples collected by TtNUS were assigned the “R” qualifier
during daté validation. Generally, this qualifier indicates that positive results are rejected and
should be considered unusable. However, these zinc results were rejected as a result of field
blank contamination, as per USEPA Region 2 data validation guidance. This finding implies that
the laboratory reported zinc concentrations may be biased high or perhaps not present at all in
these samples. Because the data user cannot be certain if the zinc concentrations reported are
real or artifacts, Region 2 recommends not using the results. However, this approach creates a

data gap. Therefore, TtNUS is provisionally using the zinc data because most of the positive |
results were higher than both the Instrument Detection Limit (IDL 0.03 mg/kg) and the Reporting
Limit (RL 2 mg/kg) but less than the TAGM of 20 mg/kg. The only exception is the zinc result of
25.9 mg/kg in sample TTNUS-20-SB-04-0305 and this result only marginally exceeds the TAGM

of 20 mg/kg. Appendix B contains copies of the data validation memoranda.
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In summary, the highest concentration of lead, mercury, and zinc at AOC 20 were found in the
1998 Northrop Grumman sample 03-22-15A-S-1. The detected concentrations in this sampile
were in excess of the TAGMs by a factor of 5 to 500. The samples collected by the Navy were
found to contain the same metals. However, the detected concentrations were much lower, and
only 3 of 12 current samples had one or metal results exceeding a TAGM. In addition, the

maximum TAGM exceedance was for chromium at a concentration of 17 mg/kg versus the

TAGM of 12.7 mg/kg.
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4.0 CONTAMINANT FATE AND TRANSPORT

Metals are the only site-related contaminants at AOC 20 and metals in general are highly
persistent environmental contaminants. They do not biodegrade, photolyze or hydrolyze. The
major fate mechanisms for metals are adsorption to the soil matrix (as compared to being part

of the soil structure) and bioaccumulation.

The mobility of metals is influenced primarily by their physical and chemical properties in
combination with the physical and chemical characteristics of the soil matrix. Factors that assist
in predicting the mobility of inorganic species are the soil/pore water pH, soil/pore water specific
conductance, and cation exchange capacity. The mobility of metals generally increases with

decreasing soil pH and cation exchange capacity.

Because metals are frequently incorporated into the soil matrix and remain bound to particulate
matter, they also migrate from the source areas via bulk movement processes (erosion). The
larger particles (>0.45 microns, which are removed via the filtration step prior to water analysis)

are not generally considered to be mobile in groundwater.

There are some instances, however, where these metals are found at such concentrations or in
such form as to be able to migrate in solution. It is possible that industrial activities could saturate
all available exchange sites in soil and hence a metal may be mobilized. Metals are also more
mobile under acidic conditions, which are not present at this site. Finally, a metal solution may be
utilized in some industrial applications. In these cases, it is possible for metals to migrate
vertically through the soil column and reach the groundwater. However, elevated metal

concentrations are generally found in the underlying soils.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

The following conclusions and recommendations were developed based on the findings of this

investigation.

1. Historically, a dry well south of Plant No. 3 received water containing several metals
including lead, mercury, and zinc. Based on the historic dry well operation, the metals would
have been introduced below ground surface. Therefore, overlying soils form a barrier

between contaminants and potential receptors.

2. The presence of similar metals in the current Navy samples and the observation of gravel in
the soil borings confirmed the location of the previous Northrop Grumman sample and AOC

20 dry well.

3. Based on testing, the extent of the metal contaminated soils is very small. In fact, samples
collected within a few horizontal feet of the original Northrop Grumman sample did not
contain these metals in excess of NYSDEC TAGM levels. Also, samples collected below the
former dry well did not contain any metals in excess of the NYSDEC TAGMs. The remaining
TAGM exceedances were relatively minor and were not significantly greater than

background values.

4. Based on the results of this evaluation, no additional activities at this former dry well are

proposed. The results will be included in property transfer documents.
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i Il B oo | scoounea |- ror it Colol  Material Classification s emarks
Interval Rock.- |, . S .
Hardness :
/7 | o Ar//)d Py G
7zt 37
i 1. S 3" by Ity ey, Ay,
/1413 72 [Ty 2 g ﬂ/wj@ 7 arg glalalo
Ly S S rn A
e 92 A 757. Ze <. Sao/ rré:ﬂ/mfg
Graorl , 75 srF
T _cfoy o Top
o FoTes Ay
7 2 AR b 5i7y Sed,
/2y | & i s e Seat 7 9;/«‘,7,, > /4,”,, o lo|ojo
) ") v cun Sl
5 v 39, o 2x / +’57//f$ Ty 7
2 L. P { Pd
) Hoie AR Aot ot
. S5Ga/ 4 e/ .
7 si /7 7 £z Sterreze 1<y
, / & b Ao AK O
2l /3 7 0'? ﬂé//ﬂff 7‘;(( i é-'u///)e j’ rs) gl lo O
22 STy oy , SPA, 4 % s
% o1 Frsg NI d 4
2ele: A7 ermvgh
lerpersy Zo
e oy Fie o So@m e
UV/V”LIC///J’
GehSi? 16 er) e
a5 - /5y
3 13. R brn T S BlA 51
f7391 /S £ // 3{.’1 Jpose //3: S Jﬁa/Lf/) Ay /(//L gl glo
)Y T 7/ 4 g
/2 7077 J';ofé 3 Otrq, é//)“é/(/ﬂvr .
P R €, Sl e
Geerars, . 5, s+
(S /S s e T s .
‘9'55;44 2 ;/g:ztif/ [ sHhonarne
S/17. /‘,n,/; A sy -
X K ¢ Sgao
“ When rock coring, enter rock brokeness. )
** Include monitor reading in 6 foot intervals @ borehole. increase reading frequency if elevated reponse read. Dri illing Area

Remarks: g ° Lhaes fas?e, 279" TP L 2. 0.

Converted to Well:

L0 Ao SO

Background (ppm):[g. o]

b TITAILS - 20 - SB-03~ O30S, T TN -0 -SE -/ 7w OSIC 7%/

2L L~

20-53-63~ /5772

(olle i tet ¥ IHYo

Yes

No [P

Well 1.D. #:




" BORING LOG

Tetra Tech NUS, Inc. Page / _of /

PROJECT NAME: N 1P Lfomthiear 199 20) BORING NUMBER: 7720 -Ss80+/

PROJECT NUMBER: 75 7¢ DATE: X -29- 99
DRILLING COMPANY: AZor GEOLOGIST: 5. /”,/:ﬂ,n
DRILLING RIG: Dbt v/ A-5S9 DRILLER: T Bt
MATERIAL DESCRIPTION 1D Reading (ppm)
ple| Depth | Biows ! | Sample | Lithoiogy |- R . W U e B
No. (FL} 6" or |Recovery| Change S s (58
and | or RQD / (DeptivFe)| Soll Densityif:..: c
T R %) | sampi Consistency}. . | .. -
| Mo | ™| Taneth | scroanea| o |Colod  Material Classification s Remarks
) interval Roek:: | : S .
Herdness | - :
sl i . A sl G e
Frs7 27
5 3 A S Srrry S/
57213 ey Lusc Xt chova 2 ﬂ/ZVf/ it Ololo P
/< 7 4 byr-vtanse, .
/Y /”'/éﬂ.fc al ’ﬁgt_q //g/n' ALy yia SHor 2229 2
$H7 g £ Gruwes
- [1¢.3, ) e
LrARA T foore v ok b Ly, Lespo olololo
J2 )////S/'/& (//47, Sh,
Y Mﬂn /LT IA Lrla-eruwaac
. > br’)«y/a7 S//7
//q., 2k g LS Loom /7 :Zé’ﬂl/’-—x 2
[ P T4 .
I 5 brn-crimar, X g0y
Grarrg,, /7 bra > Fe
2N Sead £+
/ Fracrt, Tr 1P
h 2" Sk brm clagey sots
y5/71/3 7 4 /17'1 Lo Siftg firg o q/yg,;r// (/ﬁmp olololo
fo brn - e , é/f)—o/a/)
12 70715 9. e _s/%y %, el
borsony of rIFriay
Q" Bl M, T . Darplo g
Saad, Fr. s, /7 e
L oranagc  beo s |
31' H 5//) 22 o
vb  Sen , e/
2L S L7
* When rock coring, enter rock brokeness. )
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: 5 Ao Goar , I M" T.0. 6700 I Adig650 Background (ppm):[z. 0 ]
2 - Z 20-S@B-p4-9308 |, TINS-0-SE-2Y-0E(p ., 2L

TZ ol S-S -0 - 3/Y Cellpctml 7 [ &O
Converted to Well: Yes No — Well I.D. #:




APPENDIX A.2
SOIL SAMPLE LOG SHEET



w Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page /_of_/
Project Site Name: Nwir P [BetPagas Sample ID NO.: 775 20-58-¢7-0505
Project No.: 757 & ’ Sample Location: gy 2o s@oy (0:4 Wen )
Sampled By: S. frleoke

] Surface Soil C.0.C. No.: PDEAED., OESES

I Subsurface Soil :

[] Sediment Type of Sample:

] Other: i Low Concentration

[l QA Sample Type: [} High Concentration
GRAB SAMPLE DATA:
Date: (¢ -.27-5% Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: ,3.$ , brr, st brn, | SifTy /9 7 M. T8 v Swdew
Method: (<724 3°-5 /b Sratly Hare S0 T Chiy
Monitor Reading (ppm): -7, ;- vy fetrs S Aeryp
COMPOSITE SAMPLE DATA:
IN Time Depth Color Description {Sand, Silt, Clay, Moistyafem‘.);-

[~
|Method: \\ /
/'/

[Monitor Readings >-<
(Range in ppm): -

SAMPLE COLLECTION INFORMATION:

] N N

Analysis Container Requirements Collected Other
5 P BAelt + Ziac () Yoz GCtus Ta— — 2.7 —
OBSERVATIONS / NOTES: MAP:
‘ .. V) Ao, @ 3 JE—
5&»«/// Vehmre Gegunre @7 S0/ S N et ? 7725806
J722-MwWo3
. AVJ//( é:,c - ,//4%/ .3 (YGD{)
S Sre s 2 77 ~e 5 . Asphatt Dionsey
Se, ,7/// A fip TS a.//(m//y %/ﬂ P '65’93/ P Trar-s8el
7722-5693

Sy /a/‘:‘/J Ly Hevsos

o S702-5807 ' ( . |
gt r7Io- sm/
J T2 ‘/‘rw r
J 72 n ‘”

f/—'-)'
7721 0 3316\ C€AC Buloting | [s80s

Circle if Applicable:

Signature(s):

MS/MSD

Duplicate ID No.:

N




T

Tetra Tech NUS, inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_/ of _/

Project Site Name:

Nﬂ//ffa gﬂém;’

Sample ID No.:  77p15 o-53-0/ -2

Project No.: 757& Sample Location: gy Jo, sgos- /Dy Wep)
Sampled By:  _S. Aok,
[l Surface Soil C.0.C. No.: DEAED. O£ SEF
I Subsurface Soil _
1 Sediment Type of Sample:
[ Other: § Low Concentration
[ QA Sample Type: ] High Concentration
GRAB SAMPLE DATA:
Date. 0€6-29-9%7 Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Time: /205 S by &2 A BV C Sogd » grivrs,
[Method: ras g’ - 2’ vrrge,ormige | Spre S, Fr skwese o 5
[Monitor Reading (ppm): .1, ¢ S folry A sty
JCOMPOSITE SAMPLE DATA:
Date! Time Depth Color Description (Sand, Siit, Clay, MMM
\ /
{Method: \\ /
//
[Monitor Readings >-<
_J(Range in ppm): /‘F’ \\
/ \

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

& Rrcres Mgl + Ziac #) Y92 Grus Tars — A e |
OBSERVATIONS / NOTES: ) MAP:

Sariple votomre iguird gf 2T Gl SIS S, N funz 2 ?;3 ” 7722-5806

by s A o5 ) L2608 dladzi s

Hrsd s Sewiet / / %/ c ' / . Asphess Drrvney

/4de sHet o //ﬁ"/// e St Shoro/is SHR/ Frar-5802

o) Gl FEASTESed A ST =T mﬁ""l'j‘i o3

ConTar Il S V..\’/,;v; ﬁ/o_r//é Feoeurs

‘} r 77w 5847/

GAC Bulotony qg as

—
r 77092 ¥,
J* ((ﬂvn !

158

123, P 7] 7%\

Circle if Applicable:

S|gnature(s)

Buplicate ID No) @/ [ rrls Dujo/icare

TTASS -20-S8 -0/~ 485R

gﬂ@éﬁ




T | vetra Tecn nUS. inc. SOIL & SEDIMENT SAMPLE LOG SHEET
Page s/ of _/
Project Site Name: S nir 6 Sample IDNo.:  77pus o 5@-¢7-13/5
Project No.: 7524 Sample Location: gpr Jo sy (0 wer)
_ Sampled By: S. frlocoke

[ Surface Soil C.0.C. No.: PE260, 9§55/

I Subsurface Soil .

[} Sediment Type of Sample:

[ Other: ] Low Concentration

[} QA Sample Type: []_ High Concentration
GRAB SAMPLE DATA:
Date. O¢-2-9%7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: /0% 17 oK o, | Gffy ey + 2 A € St/
IMethod: Fras /132 - 5’ brn-crange gravef, Frde S/ T
|Monitor Reading (ppm): .1, ¢ whr e A0
JCOMPOSITE SAMPLE DATA:
Date” Time Depth Color Description (Sand, Silt, Ciay, MmM
Method: I~ /

//
[Monitor Readings ><
{Range in ppm): / \\
/ \

SAMPLE COLLECTION INFORMATION:

A saept

Analysis Container Requirements Collected Other
g Rcres Prelt + Ziac () Y92 Gy Tar — ~2.%, —
OBSERVATIONS / NOTES: , MAP:
. Plunt ro. @ 3 —_——— .
SdM//I Wotouny € 4(70///./ G YD, S S N 2 T LI 7720-5806
‘ , . ; - ‘(.I'Gf—‘ >'j
1o St ,y/ﬁ./ﬁc ééy e O o~ s ‘\ ; Asphaty Divensey
Sosote FHorasttores o////f'//y L OGFr Troa-s8e2

(G Atrer UShns /a,é./f/?‘ Fecor/

/225693

) y;ﬂ [ I—

‘} I‘ Froe- .SB’/:

fr’vn
Tl -
7 7 A3 - A3

S ——
K Jt 722 A
(s8

Circle if Applicable:

f;\ CAC Jw//nr,_l—'qg ag
Slgnature(s)

MS/MSD

Duplicate ID No.:

W




1L

T Tetra Tech NUS| Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page / of _/

Project Site Name: i P [Ltbacac Sample ID No.:  77a1/s w053 -0a-5305
Project No.: 757& i Sample Location: gy 2 _sgud (Deq Wen)
Sampled By: S. frleoke
[ Surface Soil C.0.C. No.: QL1660 985/
§ Subsurface Soil
[ Sediment Type of Sample:
1 Other: J Low Concentration
[ QA Sample Type: [l High Concentration
GRAB SAMPLE DATA:
Date. 06-2%-9%7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time: 73235 1t b P . To . S’ > Glrin’,
Method: (< cr b 3 -5’ Ferce SIIF
IMonitor Reading (ppm): .1, ¢ et 0 /o//y
COMPOSITE SAMPLE DATA:
N Time Depth Color Description (Sand, Silt, Clay, MNM
[ /
[Metnoa: T~ -
| —
|Monitor Readings D
(Range in ppm): [~
/ \

SAMPLE COLLECTION INFORMATION:
Analysis Container Requirements Collected Other
g Rls Arelt + Ziac () Yoz Gl Ta— — ~2. . =

ff /c—"/f/

OBSERVATIONS / NOTES: . |MAP:
Lluns Ae. & 3 — .
&,7;0% ol itere d/(fu//c'./ oA SFOE. fs N o dadabitd
(sdos)
s Sraled /a/ﬂfﬁt 5097/ e ot /330. . Asphas? Direnvey
Trar-$ 802 4720 o2

H Somet | (0orbirrrs S 9me 27

J7R22-5893

o TO2-380F | , .
i I .rew
l_
*[77'.'2 Au.‘., F

"
et /(lun
oz
s8 7—\
27220300 ‘b‘

Circle if Applicable:

CHC Bu/or 2y s8og
Signature(s)

MS/MSD

Dupilicate ID No.:

W




Tetra Tech NUS, Inc.

T

SOIL & SEDIMENT SAMPLE LOG SHEET

Page /_of _/
Project Site Name: N P [Brbacse. Sample ID No.: 774 wito- Ny
Project No.: 75 7& ” Sample Location: ggr 2o sgua /a/, oy
Sampled By: S. Prleoke

[} Surface Soil C.0.C. No.: OEIEC. OEYEF

| Subsurface Soil

[} Sediment Type of Sample:

] Other: ] Low Concentration

1 QA Sample Type: [} High Concentration
GRAB SAMPLE DATA:
Date: O§-29-9% Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Time: /230 N SN b2 Sif7y g # 1. K ¢ SRS
Method: (Frvs 7 s | brr—wrange, y/au// ) S SII* o
|Monitor Reading (ppm): ¢+, ¢ 4 /0 grang e s, ,f‘{”’fﬂ, I""é"g ,Z,f o i
COMPOSITE SAMPLE DATA:
Date’ Time Depth Color Description (Sand, Siit, Clay, Mos%f.)/,-

\ /
Method: T -
//
{Monitor Readings ><
(Range in ppm): \f\\
/ \

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other
& LRI P)rglt + Zroac () Yo7 Grlus Ta— — =G —
OBSERVATIONS / NOTES: . MAP:
_ Plang e & 3 — T .
Z v 710-580¢
54»70( fomre acporias at J3YZ /S (R e
o> ‘, oy )
7?7 Serrse” //a_;/// bi55, 27/ 1330 . \ . Asphatt Dinney
g . Tr2i-5802
5&4‘}&/ f/ Qﬂﬂ?///,/ eJ’//[//& f/a/y) ,éog?z 2 Fria-5 6 a3 771043&2
’é Sﬂm/é O Sz 174 Y] g ﬁ/é S M } 77.70- &g,,
oot . ‘ Jt ”,,{(:z , WJF
v SN | ere gz | Vs
Circle if Applicable: S|gnature(s)

MS/MSD Duplicate ID No.:

W




T

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page / _of _/
Project Site Name: Nwir P  [BrlRecs: Sample IDNO.:  77p4% 0. 58 -ga-13,7
Project No.: IS7& ’ Sample Location: ggr 2o _sgod /2y Wen)
Sampled By: S. Lrlooke

] Surface Soil C.0.C. No.: D760, O8YESF

§ Subsurface Soil A

[I Sediment Type of Sample:

[ Other: § Low Concentration

I QA Sample Type: [0 High Concentration
GRAB SAMPLE DATA:
Date. (0§-29-9%7 Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Time: /330 " N vn, bra- | o O SGpA4 » grave/, 77
Method. (F/ced /3 = )7 \rensg sronge | 547
IMonitor Reading (ppm): .1, ¢ progge - Lo 92,0
COMPOSITE SAMPLE DATA:
Date’ Time Depth Color Description (Sand, Siit, Clay, MMM

\ /
[Methoa: T4 -
//
Monitor Readings ><
(Range in ppm): / \\
/ \

SAMPLE COLLECTION INFORMATION:

Analysis

Container Requirements

Collected Other

& Rrloa Mgl + Zrac

(/) Yoz Ctus

j'd/ —

—/2.EF._—

OBSERVATIONS / NOTES:

MAP:

/730.

54470/( P e ld ﬁ(yu///J & TR0 o L FPL
St 1 SeotrS //o.j//(' b oms S Fs/

y ‘W’W CoTEn e US 2y /é/}“/’( %d«///.

Plunt Ao @ 3

—

.
FrA2-580¢

"IN

3
JTraz-Mwes
(sdrys)

ﬂSﬂ/'('// ﬂ//.m—zo]
720~ 580
7 2 <

»
Tror-5S802

Td2-5S 6 93

\9/'4"//1 s reS 04//(//7 v gy scs

o 72 uﬂ [

[ .
@ i‘ ' FT29-5Boy
b Y Lo
s04)

-
T7A2~
S80S

l* 1793 -mu ¥
58

lr- 2
77 22 5% md

CAC Builotiny |

Circle if Applicable:

_\ [
Signature(s)

MS/MSD

Duplicate ID No.:

S pd—




E Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Project Site Name:

Page_/ of _/

S eP° g,ﬁ,@L Sample ID No.:  77pu:¢ 2o-58-¢3-0705
Project No.: 757& Sample Location: gy, 20 <gez. /00y on)
Sampied By: S. Prleoke
I Surface Soii C.0.C. No.: QPE760, 08 YE/
J§ Subsurface Soil :
[j Sediment Type of Sampie:
[ Other: § Low Concentration
I QA Sample Type: 0 High Concentration
GRAB SAMPLE DATA:
Date: 06-29-9% Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Time: /Y0 Sr v A S///y (/6_7 - K. SO/ 4
Method: s 3 -5 ’ Y7 Graves , Fv. SirF
[Monitor Reading (ppm): .1, ¢ Gl fata T clerzo
Eaposrre SAMPLE DATA:
Dat\ Time Depth Color Description (Sand, Silt, Clay, MoiM
P~
Method: I~ ——
]
{Monitor Readings ><
(Range in ppm): / \\
/ \

SAMPLE COLLECTION INFORMATION:

Analysis

Container Requirements Collected Other

G RI Arglt + Zrac () Yoz Ghss Tar — =0 F. —
OBSERVATIONS / NOTES: MAP:
Llan S N, @ 3 J-————:I »
Sampl ohomre cocgosnnd @ /YIS Sfptd o~ | rresiporees 7 s a0k
Serted phurn  Grggre anth STYC ‘\ S Asphess Drensey
Trar-s8o2
Samyp e Sostrred ofcredtty, Foss zus:sgex 772 5802
» 7IJU),CI

bagpe H SoYPt cogoiiae— USAY radiidd { M
YZ 22 294 - cow

¥ 7702 -8
l‘ W) !
s8

772 mdy{;\ [

‘I:JJ-
GAC Ju//a/zﬂy | lsgog

Circle if Applicable:

MS/MSD Duplicate ID No.:

Signature(s):

A i




1% Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_/ of _/
Project Site Name: N P 243 Proe- Sample IDNo.. 770,/ R 5B-¢3-06 0
Project No.: 7S57& ” Sample Location: gy 2o, sgo3 /ey Wen)
) Sampled By: S. Prleoke

[l Surface Soil C.0.C. No.: DESEC. OESES

J§ Subsurface Soil .

[] Sediment Type of Sample:

] Other: J Low Concentration

[ QA Sample Type: [} High Concentration
GRAB SAMPLE DATA:
Date: 0€-297-9% Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Time:. /440 I o e |51 felongrg S@ 7 Sarcly [s1/ 7,
[Method: 7/ s g - J0° 2, Barmnze | (199 + #7. {g S0 v o
Monitor Reading (ppm): 1, ¢ Ortrrge Frate $177. 1€ SEI7T qu,a % s
ICOMPOSITE SAMPLE DATA:
N Time Depth Color Description (Sand, SW

I~
{Mmethod: T _—
//
[Monitor Readings D
(Range in ppm): - \\
L

~——

\

SAMPLE COLLECTION INFORMATION:

S@nte Toans Foried —arcetry

LA

Analysis Container Requirements Collected Other
& _LPred Arglt + Zinc ) Yoz GChus Tar— o —72.F.—
OBSERVATIONS / NOTES: map:
. ﬁ/an/ A @ 3 ,———-'J -
&M//, ol e cel et SYR) S St o N T Moz dGdnbisd
. (538cs5
Sealrs /ahf//( 543 G e g/ Syvo. ‘\ e ). Asphatl Dfreavey
Tr2r-5802

Hony Lisy e
B SIpl oy CSroy  O/%F

7 f.?la 5802
2 -5893

o 7722-3807 [ ' S 0”';2,,
' ( 77.7; .7 w’r 7720 ”“’
((’Wl
158

7 ruu
b Y X AN

Circle if Applicable:

GAC Bu /oty l lsg oy
Signature(s)

MS/MSD .| Duplicate ID No.:

‘W




n Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page / of _/
Project Site Name: N P [Brtbegec Sample IDNo.:  77pus 20-58-03-/5/7
Project No.: 757& T Sample Location: gy 2o, cge3 /00y Wen)
_ Sampled By: S. frloake

[] Surface Soil C.0.C. No.: LEAE0, 98595/

J§ Subsurface Soil .

[ Sediment Type of Sample:

[} Other: J Low Concentration

1 QA Sample Type: 0 High Concentration
GRAB SAMPLE DATA:
Date: 0€-29-9% Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Time: /440 M So ol brm, |Sitfs kg # ;. B V.. SGnd
IMethod:  (Fres /5 -/ 7 |brooranse, gravel, 17 St S shasene,
|Monitor Reading (ppm). .1, ¢ orAIy€ ()/gnﬂ Z o//,‘L
fCOMPOSITE SAMPLE DATA:
Date’ Time Depth Color Description (Sand, Silt, Clay, MoiM

_ /
|Method: o -
1
!Monitor Readings X
(Range in ppm): / \\
/ \

ISAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other
& _Rcrea Al + Zroac ) Yoz Gtuss Ta— — -7.G. -
OBSERVATIONS / NOTES: MAP:
‘ Plant se_ @ 3 p—— .
Sﬂ”’ﬂé Jotwre cicgerred g SYTY pels N w3 7r-5606
i . . ¥ / (5305)
7.7 .Sf'ﬂ//'J //“//( ‘5@9 e PF 7?0 . o /95/0/"'// 0//wwaj
Tr2i-s 8o sgox
- 7_&—. {4]
&m/ & FoaniAeyrrod AidreAhs Fromn bivose Zfﬂ]—s 82 e
. . o T3 -5867 » Py
o oot O TFmonr CSias PS5t r Toiue/, gJ n\g}w) 772038
8oy} 7 1.20-5 B3]

722 -An.,‘,
ad 3 r¥en)
41

1 .
|- rrar-
7732 - MW Z{%_“ \ [ I GHE B /o 4:1_L’;z;3

Circle if Applicable:

MS/MSD

Duplicate ID No.:

N——

Signature(s):

S




Tetra Tech NUS, Inc.

TE

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_/ of _/

Project Site Name: N 8P /23 Py Sample IDNo.: 77p¢ 0. 53 -¢4-0305
Project No.: I757& i Sample Location: ggr 2o sgoy. /sy Wen)
Sampled By: S. Prleoke

[] Surface Soil C.0.C. No.: QPE7E0, 0895/

J Subsurface Soil

[ Sediment Type of Sample:

0 Other: 1 Low Concentration

[ QA Sample Type: [ High Concentration
GRAB SAMPLE DATA:
Date: 06-27-9% Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Time: /S0 ) 7 fo M 670, ¢faycy s/t S///y //07 7> Greve
Method: (F/ w4 3’ -S V- v ge 055, fo Shwoi
Monitor Reading (ppm): .1, ¢ Ires, bra gty _/ -y
COMPOSITE SAMPLE DATA:
Date: Time Depth Color Description (Sand, SW

\
[ Methoc: T -
o
IMonitor Readings ><
(Range in ppm): \\
/ \

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Coliected Other
& pPres AMrelt + Zrac ) Yoz Chus Tao— — —., ~
OBSERVATIONS / NOTES: .JMAP:
. . Plant Ao, @ 3 p— »
..Sﬂ/n,ﬂ/e’ go/vere Grgosieel @7/ SOR. fwst N Fras .:an} Fre-saes
. . . . . T@os)
/7 jfﬁ/fe/ /0/4..{%/( A@?I( 00” / /{#a ‘\ . ﬁs/o/)O// 0//./4-/(:]
TraAr-$802

%479/( Urksrre 2y et c//)r(—//7
Hrsr ogore To S yole CorHrsrmn— 5419
SOty Hewiry

T2 —S 6 2

o 77325809 ]

} P}?o sal"/

-
T782 -

4})( Bu /oy I isg oy

lt 7702 -mS
l'r- %S
58

‘rraa mdq;\ {

Circle if Applicable:

MS/MSD

Duplicate ID No.:

Slgnature(s)

See




Tetra Tech NUS, Inc.

Li-

SOIL & SEDIMENT SAMPLE LOG SHEET

Project Site Name: MNP [Bettacac Sample IDNo.. 77ax:¢ o-58-04-00,0
Project No.: _7S57& Sample Location: gy 2o, sgoy. (Drg Wep)
Sampled By: S. (oA e

[I Surface Soil C.0.C. No.: PE260, OEYE/

I Subsurface Soil

[l Sediment Type of Sample:

[ Other: | Low Concentration

[ QA Sample Type: [} High Concentration
GRAB SAMPLE DATA:
Date: Q6-29-9% Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
Time. /540 it Fod b b, oy sy S [ty CSFG A D S v
Method: (/&b g ‘o VY, p//; orerye, _9,4 " 7 7/0:/// e Sr7”
Monitor Reading (ppm). .., ¢ ”b ,77' ey _f»b/ A O/ﬂmg
COMPOSITE SAMPLE DATA:
Date: Time Depth Color Description (Sand, Silt, Clay, MOIM

\ /
Method: T — _—
)/
lMonitor Readings >-<
(Range in ppm): \\
/ \

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other
& RAT Prglt + Ziac () Yoz Ghsy Tar — 2. 7. =
OBSERVATIONS / NOTES: . MAP:
&,74/( e Grgursed rtt JSOF. SAESS N Lhurs 2 &3 ’ Tra2 5808
. . . Traa-Mwo3
4 bas7s ¢ [P 24 . ‘s@eys)
2 SewdrS /0/ g »607_7/( AL ; Asphat? Disnsoy
, v Trar-s802
Sample wofo?re Fprssesee! S orce Ay S z,za -56 o3
bﬂyj/( AR a3y O2 71277 55 bl l—% r
ki ) l?o‘-/
/ / G SI7 ¢ fﬂa/f/ (‘ ﬂdjfr:;.' ! ey
12 "“ —\ CHC Butiny | Jf:'s
Circle if Applicable: Slgnature(s)

MS/MSD Duplicate ID No.:

W




Y

Tetra Tech NUS, Inc.

SOIL & SEDIMENT SAMPLE LOG SHEET

Page_/ of _/
Project Site Name: N £P  [Zerbagas Sample IDNo.:  77ans 2o-s3-04./3/5
Project No.: 75 7€ ’ Sample Location: ggr go, s@oy. /0y Wen)
Sampled By: S. Prloske
[ Surface Soil C.0.C. No.: PDESED, OESES
I Subsurface Soil ‘
[l Sediment Type of Sample:
[ Other: | Low Concentration
[ QA Sampie Type: [ High Concentration
GRAB SAMPLE DATA:
Date. (06-29-9%7 Depth Color Description (Sand, Siit, Clay, Moisture, etc.)
Time: ;S 40 , V% ok b0, | ctagey 177 Sitty Sy # M. Fese
|Method: Frws 137 = /5 " Nbrr-ga9, - | St gral, Sroee SitF
|Monitor Reading (ppm): ., ¢ SUIF, 9 a7 T ¢ Ay [ty Ao AP0
COMPOSITE SAMPLE DATA:
N Time Depth Color Description (Sand, Siit, Clay, MOEW
P~ /
|Method: o —
//
[Monitor Readings >‘<
(Range in ppm): / \\
L

~——

\

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other
& RS Mrrelt + Ziac d) Yoz Ghus Tar — .3, —
OBSERVATIONS / NOTES: MAP:
: . Plunt Mo, @ 3 p————  »
Smyre votmre Gegiped @ JS) T, Sfredod [ rras oz TIR-560k
. . . Fa3os5 )
17? Sewite p/af//’ ,@7// TS /SO, . Asphratt Dirvascy
TrIr-S8o2
: -5843
jﬁnﬁé 7 %//ﬂ)‘/////-/ //f{//y 7o ’5""’] >
//p,;., éﬁf g/ . fﬁ'W/C e ﬂ’)??//ﬁf/’ — * 7753 -t ‘} P;o 55’07
VS17g HNashc Frowes. l frcm j,:,,-
772 %a;‘f? \ €HC Butotiny | 803
Circle if Applicabie: Slgnature(s)

MS/MSD

Duplicate ID No.:

LW




E Tetra Tech NUS, inc.

SURFACE WATER SAMPLE LOG SHEET

Page / of _/

1.0' /{,(ﬂﬁ? PlAr [T 7 Z/,;‘);

Project Site Name: VWP LBetyoay: Sample IDNo.:  FBous 720 74
Project No.: 757¢ Sample Location: Jw 22 sbe s)sory £rves
Sampled By: S Pteote
[} Stream C.0.C. No.: DESED, o5 SES
(] Spring :
[ Pond Type of Sample:
] Lake  Low Concentration
i Other: Piop ittt (Deewr bt Soune) [ High Concentration
N QA Sample Type: =, /4 lanmd
SAMPLING DATA: ,
Date: gg-2oos9 Color pH s.C. Temp. Turbidity Do Salinity Other
Time: /vJo Visual | Standard] mS/cm | Degrees C NTU _mg/l % NA
3:‘:;:6:-;"/:‘;" clear 16,79 lo.ssv | 23.3 16} /S &0 - | =g -
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
¥ /0D 3 G) S LA Ay —

OBSERVATIONS / NOTES:

MAP:

* lo//.u'/c/cdz«e (,—.'/‘/ b ermfufrl A

fabornTory pLer o G% g5

- (’J//n e/, .504'7//( a///ﬂc'//7 Foem
/Wg i
ftoen @7 = SoO arlf 215

Walrr Sueass Ay /471"044(1'// oS S
on o 7-0/l- 77,

i bloe
l Warehe/se

gf/f’/)y
Lor

ﬁw/.f’a /7/'6/7/
¢ Mo 3

Drom Prasshes iy

Fea

& .
~ M’;r VL Td

lFigh? Yruy
Werre P25 C

o
o]

" |Circle if Applicable:

Signature(s): -

MS/MSD Duplicate ID No.:

| S erteamo




APPENDIX A3
CHAIN OF CUSTODY FORMS



. 1)Y
Chain ot Q//uanterra
Custody Record
QUA-4124 0797
Client Project Manager Date Chain of Custody Numb?L
lE7RH TEcH NMUS Doy 0 _GRorck - -2 -9 46480
Address Telephone Number (Area Code)/Fax Number Lab Number
fosirr LLozA Vi, 65 duisean DRywe (4/2) 9d/- 7070 - Page_/ __ of _Q
City State | Zip Code igs Cg%cet/” o Lab Contact Analysis (At_tach list if
A7, 73807 LA /3 xR0 SETI Ly, ,_—p;‘, o Vetewia Bovere 7 more space is needed)
Project Name Carrier/Waybill Number :3
MW/IRP 3r7,p06 E [ED Fx / G108/ 78 75/5S” & Special Instructions/
Contract/Purchase Order/Quote No. ] Containers & 'SS Conditions of Receipt
— Matrix Preservatives &YQ
Sample I.D. No. and Description ’ il HHE ~ 13133 é%
(Containers for egch sample may be combll'r’)ed on one line) Date Time 5:’ 53 ;’,3, § § :,g; % E E 3 i)s\
P YS-R0-58~ /- 0305 J6 -29-99 | /RIS >< / {
S PN - do- SB-0’-p% /R @B-7-77 /ROS )< 3 5
TIMYS ~30-58-0/ = /315 06-09-97| jous © WY / |
TTNYS-20-58-0/- 45 S & 26-29-99 /20§ X / /
TINMNYS - 20-$ B0 = 0305 XK -RA9-97| /330 X / /
ITNVI‘JO-SE"D.Q— J8/6 25-29-97 /770 X / /
T AMYS -0 SB- 02 -/3 /7 Of -J9-99 /550 A / /
TTRUS-00-5B-03 - 03 o5 06-29-991 /40 A / /
T 7 AS -2 -Sg-02- 0% /0 d8-27-39 | /¥ %0 X / /
TTNoe  5-58-07- /577 log-29-99 | sy X |/ /
T TNYS - 20-S5-0Y - 0305 &-29-97| /S Y Xl 1/ /
T TN - 0= SE g4~ 58 /0 dg-29-97 /5 9° AL/ /
Possible Hazard Identification . Sample Disposal )

(A lee may be assessed if samples are retained

| Non-Hazard O] skin iritant O PoisonB 3 unknown O Return To Cient O Disposal By Lab O Archive For Months  longer than 3 months)
Turn Around Time Required QC Requirements (Specify) / 4 ra Ay, Ly
O 24rours [ a8Hows [ 7Days [ 14Days [d21pays [ other ¥ CmarTE S SMSD roe 72405 -20 -58 - - G fad -~ A
1. Relinquished By _. Date Time 1. Received By Date Time
— p
~. 7y 5 -30-71 | /&350
2. quished By Date Time 2. Received By Date Time
3. Relinquished By Date Time 3. Received By Date Time
Comments
A8 _So- 100 srsomng _Somprr Jypemprie (T IED IV (HYga oF (eimedy O848/

DISTRIBUTION: WHITE - Stays with the Sample; CANARY - Returned to Client with Report; PINK - Field Copy



. 1Y
Chain of Quanterra
Custody Record
QUA-4124 0797
Client Project Manager Date Chain of Custody Numb
06481
Address Telephone Number (Area Codej/Fax Number Lab Number
. Page of _R
City State | Zip Code Site Contact Lab Contact Analysis (Attach list if
more space is needed)
Project Name Carrier/Waynbill Number Q -
& | X
N N Special Instructions/
Contract/Purchase Order/Quote No. Matrix Containers & * 3 %‘ Conditions of Receipt
Preservatives NN
5 %1 = Q: %5
Sample 1.D. No. and Description N siol 8] .15 18 A IS
(Containers for each sample may be combined on one line) Date Time § 213 s|e1218] 8 32‘ n | W
(Or7 I MCE g FRoM
TT NS -26-SE -0/~ /3 /S 08-29-71 /S Yo X 1/ / Vor pssso
JTENIP FRAT IR LA S | I6-005-F4 X A &
. /L ATVTER ~ LSS
¥ FEXK3077 vs-30-79 | 1430 | X / / LRINSERVE w174 4oy
Lrress Auvdcrs/s
ible Hazard Identificati Sample Disposal
Possible Hazard Identification pi6 Lispo (A lee may be assessed If samples are retained
1 Non-Hazard O Fiammabie [ Skin iritant O poison8 [ unknown | Return To Client O Disposal By Lab {3 Archive For Months longer than 3 months)
Turn Around Time Required QC Requirements (Specify)
O 24 Hours O 4gHours [ 7 Days O 14 Days O 21 Days O other.
1. Relinquished By ~ Date Time 1. Received By Date Time
2. Relinquished By Date Time 2. Received By Date Time
3. Relinquished By Date [Time 3. Received By Date Time
Comments _
¥ 005 | RECERVE  FOO8 3099 (QFteps. wmer) b Fnog (To puER) B reer fAnpolvssy

DISTRIBUTION: ... [E- Stays with the Sample; CANARY - Returned to Client with Report; PINK - Field Copy



APPENDIX B
DATA VALIDATION MEMORANDA



Tetra Tech NUS INTERNAL CORRESPONDENCE

PITT-08-9-155
TO: D. BRAYACK DATE: AUGUST 23, 1999
FROM: JENNIFER MALLE , COPIES: DV FILE
SUBJECT:  INORGANIC DATA VALIDATION-SELECT METALS
CTO 283 - BETHPAGE
SDG - BR498

SAMPLES: 1/Aqueous
FB063099
13/Soil

TTNUS-20-SB-01-0305 ¢ TTNUS-20-SB-01-0812 ~ TTNUS-20-SB-01-1315 ™
TTNUS-20-SB-04-1315 ‘5 TTNUS-20-SB-01-4852 * TTNUS-20-SB-02-0305
TTNUS-20-SB-02-0810+ TTNUS-20-SB-02-1317 ¥ TTNUS-20-SB-03-0305 ~—
TTNUS-20-SB-03-0810 * TTNUS-20-SB-03-1517 TTNUS-20-SB-04-0305
TTNUS-20-SB-04-0810 “

Overview

- The sample set for CTO 283, BethPage, SDG BR498, consists of thirteen (13) soil environmental samples and
one (1) field blank.

The samples were analyzed for selected metals including, arsenic, barium, cadmium, chromium, lead, mercury,
selenium, silver, and zinc. The samples were collected by Tetra Tech NUS on June 29, 1999 and analyzed by
Quanterra Laboratory under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality
Control (QA/QC) criteria. Metal analyses was conducted using SW846 method 6010B. Mercury analyses were
conducted using SW846 method 7470/7471A.

The data was evaluated based on the following parameters:

Data Completeness

Holding Times

Initial and Continuing Calibration Recoveries
Laboratory Blank Analyses

Field Blank Analyses

Detection Limits

* * #* *

L

- All quality control criteria were met for this parameter..



MEMO TO: D. BRAYACK- PAGE 2 PITT-08-9-155
DATE: AUGUST 23, 1999

Field Blank Analyses

Field blank results for zinc exceeding the CRDL have been circled on the Form 1’s. Soil sample results for zinc
iess than or equal to five (5) times the field blank values have been rejected, “R” ,due to field biank contamination.

Notes

Sample nomenclature and values reported in the Electronic Deliverable Data (EDD) were incorrect for sample
TTNUS-20-SB-04-1315. The correct values were reported on the Form 1's. Changes to the EDD were made by
the data reviewer.

The reporting limits in the EDD for sample FB063099 for cadmium, lead and silver were inconsistent with the

Form 1's. The results reported for cadmium, lead and silver had been rounded on the EDD. The appropiate
changes were made to the EDD by the data reviewer.

Executive Summary

Laboratory Performance: None

Other Factors Affecting Data Quality: The field blank results for zinc exceeded the CRDL.



MEMO TO: D. BRAYACK- PAGE 3 PITT-08-9-155
DATE: AUGUST 23, 1999

The data for these analyses were reviewed with reference to the "Evaluation of Metals Data for the Contract
Laboratory Program” (January 1992 Revision) as amended for use within US EPA Region II.

The text of this report has been formulated to address only those problem areas affecting data quality.

"| attest that the data referenced herein were validated according to the agreed upon validation criteria as
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)."

QN R NI

Tetla TecH NUS
Jennifer Malle
i ptal Scientist

Joseph A. Samchuck
Quality Assurance Officer

Attachments:
1. Appendix A - Qualified Analytical Resuits
2. Appendix B - Results as reported by the Laboratory

3. Appendix C - Support Documentation.



APPENDIX A
Qualified Analytical Results



Qualifier éodes:

-<><§<c—lmmo'uozgr‘xh—xoﬂmoomlb

f®non

Lab Blank Contamination

Field Biank Contamination

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance
MS/MSD Noncompliance

LCS/LCSD Noncompliance

Lab Duplicate imprecision

Field Duplicate Imprecision

Holding Time Exceedance

ICP Serial Dilution Noncompliance

GFAA PDS - GFAA MSA's r<0.995

ICP Interference - include ICSAB % R's

instrument Calibration Range Exceedance

Sample Preservation

Internal Standard Noncompliance

Poor Instrument Performance (i.e., base-time drifting)
Uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organics)
Other problems (can encompass a number of issues)
Surrogates Recovery Noncompliance

Pesticide/PCB Resolution

% Breakdown Noncompliance for DDT and Endrin

Pest/PCB D% between columns for positive results

Non-linear calibrations, tuning r < 0.995 (correlation coefficient)
EMPC result

Signal to noise response drop
% Solid content is less than 30%



CT0283 - NWIRP BETHPAGE

WATER DATA
QUANTERRA Page 1
SDG: BR498
SAMPLE NUMBER: FB-063099
SAMPLE DATE: 06/29/99 I 1 I
LABORATORY ID: C9G010157014
QC_TYPE: NORMAL
% SOLIDS: 100.0 % 100.0 % 100.0 % 100.0 %
UNITS: UG/L
FIELD DUPLICATE OF:
RESULT QUAL RESULT RESULT RESULT QUAL CODE
INORGANICS
ARSENIC 1.3 Y
BARIUM 165
CADMIUM 0.18 (V]
CHROMIUM 0.60
LEAD 0.92 u
MERCURY 0.10 V]
SELENIUM 20 U
SILVER 0.55 u
ZINC 414




CTO283 - NWIRP BETHPAGE
SOIL DATA

Page 1

QUANTERRA
SDG: BR498
SAMPLE NUMBER: TTNUS-20-SB-01-0305 TTNUS-20-SB-01-0812 TTNUS-20-SB-01-1315 TTNUS-20-SB-01-4852
SAMPLE DATE: 06/29/99 06/29/99 06/29/99 06/29/99
LABORATORY ID: C9G010157001 C9G010157002 €9G010157003 C9G010157004
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 92.7 % 96.3 % 97.0% 95.9 %
UNITS: MG/KG MG/KG MG/KG MG/KG
FIELD DUPLICATE OF: :
RESULT QUAL CODE|RESULT  QUAL CODE |RESULT QUAL CODE |RESULT  QUAL CODE
INORGANICS
ARSENIC 2.7 23 1.1 4.1
BARIUM 15.2 8.8 6.1 9.9
CADMIUM 0.03 0.02 Y 0.02 U 0.02 U
CHROMIUM 16.1 76 36 9.0
LEAD 4.3 27 20 2.7
MERCURY 0.04 0.02 U 0.02 U 0.06
SELENIUM 0.35 0.21 0.21 U 0.25
SILVER 0.06 U 0.06 U 0.06 U 0.06 U
ZING 19.7 R B {78 R 8 {75 R B 1109 R 8




CTO283 - NWIRP BETHPAGE
SOIL DATA

QUANTERRA Page 2
SDG: BR498
SAMPLE NUMBER: TTNUS-20-SB-02-0305 TTNUS-20-SB-02-0810 TTNUS-20-SB-02-1317 TTNUS-20-SB-03-0305
SAMPLE DATE: 06/29/99 06/29/99 06/29/99 06/29/99
LABORATORY ID: C9G010157005 C9G010157006 C9G010157007 C9G010157008
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 98.6 % 976 % 97.0% 97.4%
UNITS: MG/KG MG/KG MG/KG MG/KG
FIELD DUPLICATE OF:
RESULT QUAL RESULT QUAL CODE [RESULT QUAL CODE |RESULT QUAL CODE
INORGANICS
ARSENIC 0.87 0.88 1.2 1.4
BARIUM 51 73 6.6 8.1
CADMIUM 0.02 U 0.02 U 0.02 U 0.02 U
CHROMIUM 46 27 52 47
LEAD 14 16 1.4 24
MERCURY 0.04 0.02 U 0.02 U 0.03
SELENIUM 0.27 0.20 V] 0.24 0.21 U
SILVER 0.06 U 0.06 U 0.06 U 0.06 U
ZINC 68 R 55 R B 145 R B |106 R B




CTO283 - NWIRP BETHPAGE
SOIL DATA

QUANTERRA Page 3
SDG: BR498
SAMPLE NUMBER: TTNUS-20-SB-03-0810 TTNUS-20-SB-03-1517 TTNUS-20-SB-04-0305 TTNUS-20-SB-04-0810
SAMPLE DATE: 06/29/99 06/29/99 06/29/99 06/29/99
LABORATORY ID: C9G010157009 C9G010157010 C9G010157011 C9G010157012
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 97.3% 897.4% 539% 97.4%
UNITS: MG/KG MG/KG MG/KG MG/KG
FIELD DUPLICATE OF:
RESULT QUAL CODEJRESULT QUAL CODE JRESULT QUAL CODE |RESULT QUAL CODE
INORGANICS )
ARSENIC 1.5 0.67 6.3 0.83
BARIUM 6.2 48 46.1 8.3
CADMIUM 0.02 U 0.02 ¥} 0.02 ¢] 0.02 U
CHROMIUM 34 23 170 34
LEAD 2.3 1.2 97 1.2
MERCURY 0.03 0.04 0.03 0.02 U
SELENIUM 0.21 U 0.21 U 0.47 0.21 U
SILVER 0.06 U 0.06 U 0.07 U 0.06 U
ZINC 7.4 R B |62 R B 259 R B 147 R 8




CTO283 - NWIRP BETHPAGE

SOIL DATA
QUANTERRA Page 4
SDG: BR498
SAMPLE NUMBER: “TTNUS-20-SB-04-1315
SAMPLE DATE: 06/29/99 1 1 1
LABORATORY ID: C9G010157013
QC_TYPE: NORMAL
% SOLIDS: 95.7 % 100.0 % 100.0 % 100.0 %
UNITS: MG/KG
FIELD DUPLICATE OF:
RESULT QUAL CODE|RESULT QUAL CODE |RESULT  QUAL CODE |RESULT  QUAL CODE
INORGANICS
ARSENIC 24
BARIUM 3.0
CADMIUM 0.02 u
CHROMIUM 133
LEAD 1.2
MERCURY 0.02 v
SELENIUM 0.22 v
SILVER 0.06 u
ZINC 7.3 R B
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